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[57] ABSTRACT 

An active matrix liquid crystal display device with a 
plurality of thin-film transistors each including a gate 
electrode, preferably made of an aluminum film formed 
over a glass substrate, and a gate insulator preferably 
made of an upper silicon nitride film and a lower anod- 
ized oxide film of the aluminum film. Dummy gate lines 
DGL are disposed outside the outermost scanning sig- 
nal line GL, ani^ dummy data lines DDL are disposed 
outside the outermost video signal line DL so as to 
prevent breakage of outermost signal lines. 

22 Claims, 13 Drawing Sheets 
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cnt element of a pixel, the present invention disposes a 

LIQUID CRYSTAL DISPLAY DEVICE HAVING dummy line outside the outermost signal line. 

PERIPHERAL DUMMY LINES this case, the signal line described above may be a 

« a ^^n^trvm ^ ™^ ,n.rrmv, scanning signal line, and an anodic oxide film may be 

BACKGROUND OF THE INVENTION 5 disposcd on ^ scanning signal Hn* 

This invention relates to a liquid crystal display de- The signal line described above may be a video signal 

vice, particularly a liquid crystal display device of an line. 

active matrix type using thin film transistors, or the like. A dummy pixel may be disposed outside the outer- 

In a liquid crystal display device of an active matrix mos t pixel and the dummy pixel may be masked by a 

type, non-linear devices (switching devices) are dis- 10 light blocking film. 

posed in such a manner as to correspond to a plurality of In this liquid crystal display layer, lines exist on both 

pixel electrodes arranged in matrix respectively. The Mcs of ^ outerm ost signal line in the same way as 

iquidcrys^meachpixelisalwaysdnven mprmciple Qther ^ lincs . Therefore, whcn ^ ^ 

(a duty ratio of 1.0) . In comparison with a so-called fn ^ + Ua r ' c *™ , 

"simple matrix type" which employs a time division « ^rmed the formation condition of a photoresist and 

driving system, therefore, the active matrix system has ^l™ 8 are the same for the outermost 

better contrast and has become an indispensable tech- Si &*} ^V""* brother signal lines, 

nique particularly in a color liquid crystal display de- When the signal line is the scanning signal line and 

vice. A typical example of the switching devices is a t f ie anodic oxi <Je film is disposed on the scanning signal 

thin film transistor (TFT). 20 line, the electric field in the outermost scanning signal 

In a conventional active matrix type liquid crystal line portion does not become heterogeneous during 

display device, signals are applied to the outermost anodic oxidation, and dirt does not easily adhere to the 

scanning signal line and to the outermost video signal outermost signal line during the photoresist formation, 

line. 

The liquid crystal display device of the active matrix 25 BRIEF DESCRIPTION OF THE DRAWINGS 

type using the thin film transistors is known, for exam- FIG. 1 is a partly schematic sectional view of the 

pie, from "12.5 Type Active Matrix System Color Liq- liquid crystal display device shown in FIGi 2. 

uid Crystal Display Employing Redundancy Struc- FIG. 2 is a plan view of principal portions and shows 

ture^ N^ei Electronics, pp. 193-210, Dec. 15, 1986, one piAel of a ii quid crystal dis la rtjon of ^ active 

published by Nikkei-McGraw Hill. 30 matHx type ^ Uquid crystal display deyice tQ 

SUMMARY OF THE INVENTION present invention is applied. 

In such a liquid crystal display device, however, ,£1°^ 

scanning signal lines and video signal lines exist on both a lm * 3-3 of FIG * 2 and the P en P h «al portion of a seal 

sides of each scanning signal line and each video signal 35 P 0 *??" . , . , . 

line other than the outermost scanning signal line and ™- 4 * a sectional view taken along a line 4—4 of 

the outermost video signal line, whereas the scanning FIG. 2 - 

signal line and the video signal line exist only on one of FIG. 5 " a sectional view showing a gate terminal 

the sides of the outermost scanning signal line and the portion of the liquid crystal display device shown in 

outermost video signal line, respectively. Therefore, 40 FIG. 2. 

formation conditions of a photoresist and etching condi- FIG. 6 is a sectional view showing a drain terminal 

tion for the outermost scanning signal line and for the portion of the liquid crystal display device shown in 

outermost video signal line are different from those of FIG. 2. 

other scanning signal lines and video signal lines. Be- FIG, 7 is a plan view of the principal portions of a 

cause of these differences and the outermost scanning 45 liquid crystal display portion obtained by disposing a 

signal line and video signal line are more likely to break. plurality of pixels shown in FIG. 2. 

When an anodic oxide film of aluminum is disposed on FIG 8 is a plan view depicting only a predetermined 

a scanning signal line made of aluminum or a material i ayer 0 f (h e sn own in FIG 2 

consisting of aluminum as iteprmcip^ component as FIG. 9 is a plan view depicting only a predetermined 

disclosed mUS application Ser. No. 07/674,328 which 50 l ayer of the pixel shown in FIG 2. 

is incorporated by reference herein, the electncfield in FIG. 10 is a plan view depicting only a predeter- 

the outermost scanning signal line portion becomes , , c s . t , . - . 

uic uuic uiusv 7~ m p 9 * " T . it mined layer of the pixel shown in FIG. 2. 

heterogeneous at the time of anodic oxidization. Fur- /- . , r . - . . , . 

thermore, since the outermost scanning signal line is . ™- * , plan T", * * c P™** portions *md 

close to the end portion of a photoresist used for mask- 55 f? lcts A 0T ** P"? 1 clec ' rodc h g ht blockm S 

ing of anodic oxidization, dirt is likely to adhere to the ^ and color filter layer shown in FIG. 7. 

outermost scanning signal line when the photoresist is r F !?- 12 ^equivalent circuit diagram showing the 

formed. Accordingly, the outermost scanning signal b( * u,d crvstal dls P la y V°*™ of the active matrix type 

line is sometimes broken when the anodic oxide film is 00X01 h( * md crvstal dls P la y devicc - 

disposed on the scanning signal line. 60 FIG. 13 is an equivalent circuit diagram of the pixel 

The present invention was developed in order to shown in FIG. 2. 

solve the problems described above, and is directed to FIG. 14 is an explanatory view of a production 

provide a liquid crystal display, device wherein the method of the liquid crystal display device shown in 

likelihood of breakage of the the outermost signal line is FIG. 2. 

greatly reduced. 65 FIG. 15 is a schematic view showing the four corners 

In order to accomplish the object described above, in of the pixel portion of another active matrix type color 

an active matrix type liquid crystal display device using liquid crystal display device according to the present 

a thin film transistor and a pixel electrode as a constitu- invention 
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EMBODIMENTS ^Z^Z^J™ lT °? " 

side of the aforementioned upper transparent glass sub- 

A description will now be provided of a color liquid strate SUB2 has its at least one portion connected with 
crystal display circuit of active matrix type, to which the external leading-out wire, which is formed at the 
the present invention is to be applied. S side of the lower transparent glass substrate SUB1, by 

Incidentally, the parts having identical functions are means of silver paste SIL. This leading-out wire is 
designated at identical reference characters throughout formed at the fabrication step shared with the aforemen- 
all the Figures for describing the liquid crystal display tioned gate electrode GT, source electrode SD1 and 
circuit, and their repeated descriptions will be omitted. drain electrode SD2. 

FIG. 2 is a top plan view showing one embodiment of 10 The individual layers of alignment films ORI1 and 
one pixel and its peripheral portion of the active matrix ORI2, transparent pixel electrode ITOl, common trans- 
type color liquid crystal display circuit to which the parent pixel electrode ITO2, passivation films PSV1 
present invention is to be applied. FIG. 3 is a section ^ PSV2 and insulating film GI are formed inside of 
taken along line 3—3 of FIG. 2 and shows the embodi- toe sealing member SL. Polarizers POL1 and POL2 are 
ment and the vicinity of the sealing portion of the dis- 15 formed on the individual outer surfaces of the lower 
play panel. FIG. 4 is a section taken along *— 4 of FIG. transparent glass substrate SUB1 and the upper trans- 
2 and shows the embodiment. On the other hand, FIG. V** tn } glass substrate SUB2. 

7 (showing an essential portion is a top plan view) is a A crv *tal LC is filled between the lower align- 
top plan view showing one embodiment in case a num- ment ^ ORI1 "PP* 1 " alignment film ORI2 for 
ber of pixels shown in FIG. 2 are arranged. 20 8ettin S toe orientations of the liquid crystal molecules 

and is sealed with the sealing member SL. 
Pixel Arrangement The lower alignment film ORI1 is formed over the 

As shown in FIG. 2, each pixel is arranged in a cross passivation film PSV1 at the side of the lower transpar- 
region (defined by four signal lines) between two adja- ^l**?* su ^ trate SUM. 

cent operation signal lines (e.g., gate signal lines or 25 toe surface of the mside (at the liquid crystal side) 
horizontal signal lines) GL and two video signal lines of U PP«- transparent glass substrate SUB2, there are 
(e.g., drain signal lines or vertical signal lines) DL. Each ^uentiaUy laminated a shielding film BM, a color filter 
pixel includes a thin film transistor TFT, a pixel elec- F . IL : « P^vation film PSV2, a common transparent 
trode ITOl and an additional capacitor Cadd. The scan- f^ oR^ ( ' m UppCf aligmnent 

ning signal lines GL are extended in the column direc- ^LV^ . , A , , 

tion and arranged in plurality in the row direction. The f ^ T* • , < ? Sp ^ y Cll ? mt * *>y 

video signal lines DL are extended in the row direction f 0rmmg *f «d^dual layers at the sides of the lower 

and anaVged in plurality in the column direction. ^S^&S^!^ 1 ? i ^ 

parent glass substrate SUB2, by subsequently superpos- 

Overall structure of Panel Section 35 m S toe upper and lower transparent glass substrates 

As show, in FIG. 3, the thin film transistor TFT and gSiSiX? ^ ** ***** **** ^ 
the transparent pixel electrode ITOl are formed at the 

side of a lower transparent glass substrate SUB1 across Thin Film Transistor TFT 

a liquid crystal layer LC, and a color filter FIL and a w If . ^ bjas h , ied ^ 
b feck matru pattern BM for light shielding are formed ^ UiiTnim transistor TFT has its channel reliance 
^Mm^touapMnM^ri^nna. reduced between its source and drain. If thTwas fe 
The side of the lower transparent glass substrate SUB1 reduced to zero , ^ thin flIln transistor TFT operates ,o 
ismadetohaveatlucknessofaboutl.l(min).fore M ni- have its channel resistance increased. 
r»„ ui ~r u f. . , 45 The thin film transistor TFT of each pixel is divided 

S£* T f t JTP arent 8l f »to two (or plurality) in the pixel so that it is composed 

substrate SUB1 and SUB2 are formed srticon oxide of thin fl]m transistors (or ^ mn) 

layers SIO deposited by dip treatment. Accordmgly, im md j^i. These thin film transistors TFT1 and 

even tf there exist sharp defects at the surfaces of the TFT2 are individually made to have a substantially 

transparent glass substrates SUB1 and SUB2. the scan- so equal size (in the channel length and width). Each of 

ung signal lines GL as well as the color filter FIL are these d^ed thin ^ transistors TFH and TFT2 is 

protected from defects since the defects are covered by composed mainly of a gate electrode OT. a gate insulat- 

thenhcon oxide layer SIO. ing film GI, an i-rype (i.e., intrinsic type not doped with 

FIG. 3 presents a section of one pixel portion at its a conductivity type determining impurity) amorphous 
center and a section of the portion, i.e.. the lefthand side 55 Si semiconductor layer AS, and a pair of source elec- 
of A<| transparent glass substrates SUB1 and trode SDI and drain electrode SD2. Incidentally, the 
SUB2, in which the external leading-out wires are pres- source and drain are intrinsically determined in depen- 
ent, at its lefthand side. The righthand side presents a dence upon the bias polarity inbetween, and this polar- 
section of a portion, i.e., the righthand side edges of the ity is inverted during the operation in the circuit of the 
transparent glass substrates SUB1 and SUB2. in which 60 present display circuit. Thus, it should be understood 
the leading-out wires are absent. that the source and drain are interchanged during the 

Sealing members SL, as indicated at the lefthand and operation. In the following description, however, one is 

righthand sides of FIG. 3, are made to seal up the liquid fixed as the source whereas the other is fixed as the 

crystal LC and are formed along the whole edges of the drain, for conveniences only, 
transparent glass substrates SUB1 and SUB2 excepting 65 

the liquid crystal sealing port (although not shown). Gate Electrode GT 

The sealing members SL are made of an epoxy resin, for The gate electrode GT is formed to project perpen- 

example. dicularly (i.e., upward, as viewed in FIGS. 2 and 8) 
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from the scanning signal lines GL (or branched in the trie field in the outermost scanning signal line GL does 

*T-shape"), as shown in detail in FIG. 8 (presenting a not become heterogeneous during anodic oxidation for 

top plan view showing the second conductive layer g2 disposing the anodic oxide film AOF on the scanning 

and i-type semiconductor layer AS of FIG. 2 only). The signal line GL, and dirt does not easily adhere to the 

gate electrode GT is extended to the regions to be indi- 5 outermost scanning signal line GL when the photoresist 

vidually formed with the thin film transistors TFT1 and used for masking anodic oxidation. Therefore, the out- 

TFT2. These thin film transistors TFT1 and TFT2 have ermost scanning signal line GL is not broken when the 

their individual gate electrodes GT integrated (as their anodic oxide film AOF is disposed on the scanning 

common gate electrode) to merge into the scanning signal line GL. 

signal line GL. The gate electrode GT is constituted by 10 Incidentally, the dummy lines are sometimes broken 

the second single level conductive layer g2. The con- when the anodic oxide film AOF is disposed on the 

ductive layer g2 is formed by, for example, by sputter- scanning signal line GL to form the scanning signal line 

ing aluminum in the thickness of about 1,000 to 5,500 GL and the video signal line DL. Even when the 

angstroms. On the gate electrode GT an anodized oxide dummy lines DGL, DDL are broken, however, the 

film of aluminum AOF is provided. 15 breakage does not affect display quality of the liquid 

This gate electrode GT is made so slightly large as to crystal display device. The dummy lines DGL, DDL 

cover the semiconductor layer AS completely (as are masked by a panel frame or by a light blocking film 

viewed upward) , as shown in FIGS. 2 and 3 and FIG. BM. 
8. In case, therefore, a back light BL such as a fluores- 

cent lamp is attached to the bottom of the substrate 20 Gate ™n GI 

SUM, this opaque aluminum gate electrode GT estab- The insulating film GI is used as the individual gate 

lishes a shadow to shield the semiconductor layer AS insulating films of the thin film transistors TFT1 and 

from the back light, thus substantially eliminating the TFT2. The insulating film GI is formed over the gate 

conducting phenomenon due to the optical irradiation, electrode GT and the scanning signal line GL. The 

i.e., the deterioration of the OF characteristics of the 25 insulating film Glis formed of a silicon nitride film 

TFTS, Here, the intrinsic size of the gate electrode GT prepared by the plasma CVD, for example, to have a 

is (given the least necessary width (including the posi- thickness of about 3,000 angstroms. 

tioning allowance of the gate electrode GT of the sour- _ , 

ce/drain electrodes SD1 and SD2) for extending be- Semiconductor Layer AS 

tween the source/drain electrodes SD1 and SD2. The 30 The i-type semiconductor layer AS is used as the 

depth for determining that channel width W is deter- individual channel forming regions of the thin film tran- 

mined in dependence upon the factor W/L determining sistors TFT1 and TFT2 divided into a plurality of parts, 

the mutual conductance gm, i.e., the ratio to the dis- as shown in FIG. 8. The i-type semiconductor layer AS 

tance ( i.e. , the channel length) L between the source/- is formed of an amorphous silicon film or polycrystal- 

drain electrodes SD1 and SD2. 35 line silicon film to have a thickness of about 1,800 ang- 

The size of the gate electrode in the present embodi- stroms. 

ment is naturally made larger than the aforementioned This i-type semiconductor layer AS is formed subse- 

intrinsic size. quent to the formation of the Si3N4 gate insulating film 

c - c* i t • i-t GI by changing the components of supply gases but by 

Scanning fcgnal Line GL ^ ^ the common plasma CVD system such ^ u . g 

The aforementioned scanning signal line GL is con- not exposed from the system to the outside. On the 

stituted by the second-level conductive film g2. The other hand, an N+- type layer dO (shown in FIG. 3) 

second-level conductive film g2 of the scanning signal doped with P for the ohmic contact is likewise formed 

line GL is formed at the same step and integrally with subsequently to have a thickness of about 400 ang- 

the second-level conductive film g2 of the aforemen- 45 stroms. After this, the lower substrate SUB1 is taken out 

tioned gate electrode GT. On the scanning signal lines of the CVD system, and the N+-type layer dO and the 

GL there is provided an anodized oxide film of alumi- i-type AS are patterned into independent islands by the 

num AOF. photographic technology, as shown in FIGS. 2 and 3 

_ r T^r-T tat^t and FIG. 8. 

Dummy lines DGL, DDL ^ The ^^^^ layer AS ^ ^so formed 
As shown in FIG. 1, a dummy line DGL is disposed between the intersecting portions (or crossover por- 
outside the outermost scanning signal line GL, and a tions) of the scanning signal line GL and the video 
dummy line DDL is disposed outside the outermost signal line DL, as shown in detail in FIG. 2 and FIG. 8. 
video signal line DL. This cross over i-type semiconductor layer AS is 
Since the dummy lines DGL and DDL are disposed 55 formed to reduce the short-circuiting between the scan- 
outside the outermost scanning signal line GL and ning signal line GL and the video signal line DL at the 
video signal line DL, respectively, as described above, intersecting portion. 

lines GL, DGL and lines DL, DDL exist on both sides 0 _ . , 

of these outermost scanning signal line GL and video Source/Dram Electrodes SD1 and SD2 
signal line DL in the same way as other scanning signal 60 The individual source electrodes SD1 and drain dec- 
line GL and video signal line DL. For this reason, the trodes SD2 of the divided thin film transistors TFT1 
formation condition of the photoresist and the etching and TFT2 are formed over the semiconductor layer AS 
condition become the same for the outermost scanning and separately from each other, as shown in detail in 
signal line GL and video signal line GL and for other FIGS. 2 and 3 and in FIG. 9 (presenting a top plan view 
scanning signal line DL and video signal line DL when 65 showing the first through third conductive layers dl to 
the scanning signal line GL and the video signal line DL d3 of FIG. 2 only). 

are formed, so that the outermost scanning signal line Each of the source electrode SD1 and the drain elec- 

GL and video signal line DL are not broken. The elec- trode SD2 is formed by overlaying a first conductive 
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film dl, a second conductive film d2 and a third conduc- More specifically, the source electrode SD1 is com- 

tive film d3 sequentially from the lower side contacting posed of: the first conductive film dl formed along the 

with the N+-type semiconductor layer dO. These first stepped shape of the i-type semiconductor layer AS the 

conductive film dl, second conductive film d2 and third second conductive film d2 formed over the first con- 

conductive film d3 of the source electrode SD1 are 5 ductivc fdni dl but sizcd ^ ^ first amdll0 . 

formed at the same fabncation step as those of the drain tivc fllm dl at its ^ t0 ^ coated with the transpar- 

electrode SDl ...... . r , ent pixel electrode ITOl, and the third conductive film 

The first conductive film dl is formed of a sputtered d3 conncctcd ^ ^ ^on of the first conductive 

c^oimumfilm* 1,000 ang- fllm dl t£) ^ ^ fr fi ^™ 

stroms [e.g., about 600 angstroms in the present embodi- 10 ti g^- «=wnu conuuc 

ment]. The chromium film is formed to have a thickness * . 4 . ,„ . . 

no more than 2,000 angstroms because it establishes a # J^^f fJm of thc elec 

high stress if it is made excessively thick. The chromium * , 5D1 farmed to ™ e ovcr 1,16 semiconduc- 

film has an excellent contact with the N -type semicon- tor ] aycr *** chromimn ^ of the first 

ductor layer dO. The chromium film forms a barrier to 15 f° nduc t>ye fdm dl cannot made so thick because of the 

prevent the diffusion of aluminum from a second con- grease in the stress as to ride over the stepped shape of 

ductive film d2 (described later) into the N+-type semi- ™ e l ' ty ^ semiconductor layer AS. In short, the second 

conductor layer dO. The first conductive film dl may conductive film d2 is made thick to improve the step 

be made of not only the aforementioned chromium film coverage. The second conductive film d2 can be made 

but also a refractory metal (e.g., Mo, Ti, Ta or W) film 20 ^ ck 50 il can highly contribute to the reduction of 

or its silicide (e.g., MOSi 2 , TiSi^ TaSi2 or WSi2.). ^ resistance of the source electrode SD1 (as well as 

After the first conductive film dl has been patterned those of toe df ain electrode SD2 and the video signal 
with the photography, the N+-type layer dO is re- 

moved by using the same photographic mask or the first The third conductive film d3 is connected with the 
conductive film dl. Specifically, the N+-type layer dO 25 first conductive film dl, which is exposed to the outside 
left on the i-th layer AS is removed in self-alignment by reducing the size of the second conductive film d2, 
while leaving the first conductive film dl as it is. Since, because it cannot ride over the stepped shape made by 
at this time, the N+-type layer dO is etched to remove the i-type semiconductor layer AS of the second con- 
its whole thickness, the i-th layer AS is slightly etched ductive film d2. The first conductive film dl and the 
off at its surface portion, but this removal may be con- 30 third conductive film d3 can not only have an excellent 
trolled by the etching period. adherence but also ensure the connections between the 
After this, the second conductive film d2 is formed of source electrode SD1 and the transparent pixel elec- 
sputteredalununumtohaveathicknessof3,000to5,500 trode ITOl because their connected portions have a 
angstroms (e.g., about 3,500 angstroms in the present small step, 
embodiment) . The aluminum layer is less stressed than 35 

the chromium layer so that it can be formed to have Transparent pixel electrodes ITOl 

larger thickness thereby to reduce the resistances of the The transparent pixel electrode ITOl constitutes one 

source electrode SD1, the dram electrode SD2 and the 0 f the parts of a pLl electrode of a liquid crystal £ 

video signal line DL. The second conductive film d2 p i ay portion 

may be formed of not only the alummmn film but also 40 ^ tr^p^t pixe l electrode ITOl is connected to 

a^^Sc fUmC ° ntaimng SlllCOn( ^orcopper(Cu) the source electrode SD1 of the tmnfUmSstor 

After the second conductive film d2 has been pat- TZ^f" ^ "** 
terned by the photographic technology, the third don- S 1 ™ L^SLSff ^ " 
ductive filmd3 is formed. This third conductive filmd3 45 ^ .™ ^ ^» ^ ejuunple, the thm fto 
is formed of a sputtered transparent conductive film f*™™ 0 * Yl " ^^e^ted from the video signal 
(e.g., ITO, i.e., Indium-Tin-Oxide: NESA film) to have ? L . and ? e P we1 ? lec trode nt>l by a laser beam, 
a thickness of 1,000 to 2,000 angstroms (about 1,200 ^«u™g the manufacturing process. Accordingly, 
angstroms in the present embodiment). This third con- n . eithc ' 6o } defect nor defect 000111 moreover, 
ductive fumd3 constitutes not only the source electrode 50 the defcct hardIy occurs simultaneously in both of 
SD1, the drain electrode SD2 and the video signal line the two Bm transistors TFT1 and TFT2, the prob- 
DL but also the transparent pixel electrode ITOl. ablUt y of occurrence of the dot defect can be ex- 
Each of the first conductive film dl of the sources tremely reduced, 
electrode SD1 and the first conductive film dl of the Passivation Film PSV1 

dram electrode SD2 is internally (i.c, into the channel 55 

region) turned more deeply than the upper lying second , 0vcr ^ e thin film transistor TFT and the transparent 

conductive film d2 and third conductive film d3. In P**el electrode ITOl, there is formed the passivation 

other words, the first conductive films dl in those por- film PS VI, which is prov ided mainly for protecting the 

tions is enabled to regulate (or define) the channel thin film transistor TFT against humidity or the like, 

length L of the thin film transistor TFT independently 60 Thus, the passivation film PSV1 to be used is highly 

of the layers d2 and d3. transparent and humidity resistant The passivation film 

The source electrode SD1 is connected with the PS VI is formed of a silicon oxide film or silicon nitride 

transparent pixel electrode ITOl. The source electrode film prepared by, for example, the plasma CVD, to have 

SD1 is formed along the stepped shape (i.e., the step a thickness of about 8,000 angstroms, 

corresponding to the sum of the thicknesses of the first 65 _ 

conductive film dl, the N+-type layer dO and the i-type ° ate terminal GTM, drain terminal DTM 

semiconductor layer AS) of the i-type semiconductor The gate terminal GTM is constituted by the first and 

layer AS. third conductive layers gl and d3 as shown in FIG. 5. 
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The drain terminal DTM is constituted by the first layer FIL of FIG. 7 only, and the B, G and R filters FIL 

and third conductive layers gl and d3 as shown in FIG. are hatched at 45 degrees and 135 degrees and in a 

6. cloth, respectively.) 

The first-level conductive layer gl is formed by, for The color filter FIL is made slightly large to cover 

example, sputtering chromium (Cr) in the thickness of 5 the pixel electrode ITOl in its entirety, as shown in 

about 1,000 angstroms. FIG. 10. The shielding film BM is so formed inside of 

... , -.. the peripheral edge of the pixel electrode ITOl as to 

Shielding Film BM oyerlap ^ ffltef pj L and the pixcl cJectrode 

At the side of the upper substrate SUB2, there is ITOl. 

disposed the shielding film BM for shielding any exter- 10 The color filter FIL can be formed in the following 

nal light (i.e., the light coming from the top of FIG. 3) manner. First of all, the dyeing base in formed on the 

from entering the i-type semiconductor layer AS to be surface of the upper transparent glass substrate SUB2, 

used as the channel forming region, as hatched to have and the dyeing base other than that in the red color 

the pattern shown in FIG. 10. Here, FIG. 10 is a top filter forming region is removed by the photolitho- 

plan view showing only the ITO film, the third conduc- is graphic technology. After this, the dyeing base is dyed 

tive layer d3, the color Miter FIL and the shielding film with the red dye and fixed to form the red filter R. Next, 

BM of FIG. 2. The shielding film BM is formed of a film the green, filter G and blue filter B are sequentially 

having a high shielding property to the light, e.g., an formed by the similar steps, 
aluminum film or chromium film. In the present em- 

bodiment, the shielding film BM is formed of a chro- 20 Passivation Film PSV2 

mium film by the sputtering, to have a thickness of The passivation film PS V2 is provided for preventing 

about 1,300 angstroms. the dyes for the different colors of the aforementioned 

As a result, the common i-type semiconductor layer color filter FIL from leaking into the liquid crystal LC. 

AS shared by the TFT1 and TFT2 is sandwiched be- The passivation film PSV2 is made of a transparent 

tween the upper shielding film BM and the lower but 25 resin material such as an acrylic resin or epoxy resin, 

larger gate electrode GT so that it is shielded from the . t „ . ,„„' w. . ~. 

outside natural light or the back light. The shielding Equivalent Circuit of Whole Display Circuit 

film BM is formed around the pixel, as hatched in FIG. FIG. 12 shows an equivalent circuit diagram of the 

10. Specifically, the shielding film BM is formed in a display - matrix portion and a wiring diagram of its pe- 

lattice (of black matrix) shape, which defines the effec- 30 ripheral circuits. Though this drawing is a circuit dia- 

tive display region of one pixel. As a result, the contour gram, iris depicted in such a manner as to correspond to 

of each pixel is clarified to improve the contrast by the a practical geometric disposition. Symbol AR repre- 

shielding film BM. In other words, this shielding film sents a matrix array formed by disposing two-dimen- 

BM has two functions, i.e., the shielding for the semi- sionally a plurality of pixels. 

conductor layer AS and black matrix functions. 35 In the drawing, symbol X represents the video signal 

Further, since the portion of the transparent pixel line DL, and suffixes G, B and R are corresponding to 

electrode ITOl (at the lower right hand portion in FIG. green, blue and red pixels, respectively. Symbol Y rep- 

2) opposite to the foot of the rubbing direction is resents the scanning signal line GL and suffixes 1, 2, 3, 

shielded from light by the shielding film BM, even if . . . , end are put in accordance with the sequence of 

domain is induced at the above portion, the display 40 scanning timing. 

characteristics is hardly deteriorated because the do- The video signal line X (whose suffix is omitted) is 

main is shaded. alternately connected to the upper (or odd-numbered) 

Incidentally, the back light may be attached to the video signal driving circuit He and to the lower (or 

side of SUB2, whereas the SUB1 may be disposed at the even-numbered) video signal driving circuit Ho. 

observation side (exposed to the outside). 45 Symbol SUP represents a circuit which includes a 

rv, mmrt « pw*„vi » rrn? P° wcr supply circuit for obtaining a plurality of divided 

Common Electrode IT02 and stabilized voltage sources from one voltage source 

The common transparent pixel electrode IT02 is and a circuit for converting data for CRT (cathode-ray 

opposed to the transparent pixel electrode ITOl, which tube) from a host (higher order operational processor) 

is provided for each pixel at the side of the lower trans- 50 to data for the TFT liquid crystal display device, 

parent glass substrate SUB1, so that the liquid crystal _ - A , „ . , ^ 

has its optical state varied in response to the potential Structure of Additional Capacitor Cadd 

difference (or electric field) between each pixel elec- The transparent pixel electrodes ITOl is formed to 

trode ITOl and the common pixel electrode FT02. This overlap the adjoining scanning signal line GL at the end 

common transparent pixel electrode IT02 is fed with 55 opposite to the end to be connected with the thin film 

the common voltage Vcom. This common voltage transistor TFT. This superposition constitutes a latch- 

Vcom is at an intermediate potential between a driving ing capacity element (or electrostatic capacity element) 

voltage Vdmin at the low level and a driving voltage Cadd which uses the transparent pixel electrode ITOl 

Vdmax at the high level, both of which are applied to as its one electrode PL2 and the adjoining scanning 

the video signal line DL. 60 signal line GL as its other electrode PL1, as is apparent 

r i ¥?-it iTTT from FIG- This latching capacity element Cadd has 

uoior ruter rii* its dielectric films formed of the same layer as that of 

The color filter FIL is prepared by cooling a dyeing the insulating film Gl and the anodized oxide film AOF 

base, which is made of a resin material such as an acrylic to be used as the gate insulating film of the thin film 

resin, with a dye. The color filter FIL is formed (as 65 TFT. 

shown in FIG. 11) in the shape of stripe and in a position The latching capacitor Cadd is formed in the wid- 

to face the pixel (FIG. 11 shows the third conductive ened portion of the second-level conductive layer g2 of 

film d3, the black matrix layer BM and the color filter the gate line GL, as is apparent from FIG. 8. Here, the 
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layer g2 at the portion intersecting the drain line DL is w . , r _ . , w . 

thinned to reduce the probability of the short-circuiting Mcthod of <*™«*«S Kectrode Line of Additional 

with the drain line. Capacitor Cadd 

A portion between the transparent pixel electrode The initial stage scanning signal line GL (i.e., Yo) to 

ITOl and the electrode PL1 to be superposed to consti- 5 be used only as the capacity electrode line is connected 

tute the latching capacity Cadd is partially formed like with the common transparent pixel electrode (Vcom) 

the aforementioned source electrode SD1 with the is- IT02, as shown in FIG. 12. The common transparent 

land region, in which the first conductive film dl and P** cl electrode IT02 is connected with a leading-out 

the second conductive film d2 is formed, so that the line in the peripheral edge of the liquid crystal display 

transparent pixel electrode ITOl may not be broken 10 cij, cuit by means of a silver paste SL, as shown in FIG. 

when it rides over the stepped shape. The island region 3 * Moreover, this leading-out line has its partial conduc- 

is made as small as possible so that the area (or opening tovc layer (gl or &) prepared at the same step as that of 

percentage) of the transparent pixel electrode ITOl ^ scanning signal line GL. As a result, the final stage 

may not drop. capacity electrode line GL can be easily connected with 

15 the common transparent pixel electrode IT02. 

Equivalent Circuit of Additional Capacitor Cadd and The first stage capacitor electrode line Yo may be 

its Operations connected either the final stage scanning line Y en d, a 

The equivalent circuit of the pixel shown in FIG. 2 is ^.C. voltage potential (A.C. common potential) other 

shown in FIG. 13. In FIG. 13, letters Cgs designate a <* **** <^cuit V to receive 

parasitic capacitor to be formed between the gate elec- 20 ™ °" c *™ dant P" lsc Yo - 

trode GT and the source electrode SD1 of the thin film N f xt ' mctnod ***** the liquid crystd 

transistor TFT. The parasitic capacitor Cgs has its di- ^ ay , de ^ Cc p acc t ° r ? m 1 f t0 * e P^t mven^n wul 

electric film made of the insulating film GL Utters %™tT*£T °Jr * fT ® m Sl °? M 

~. , . . r -j _ * i * u r j disposed on both surfaces of a lower transparent class 

desifnate a hquid crystal capacitor to be formed „ SUB1 ^ of 7059 ^ ( u J™un^ 

bettveen the transparent pixel electrode ITOl^rPIX) dj ^ Md ^ h ^ * * 

%A2?%!T? W fw dC f ^ ^ ( - r 60 minutcs - N «t. « ** °°»ductor film gl consisting of 
COM). The dielectric film of the liquid capacitor Cpix a i.lOOangstroins-tliickchrcnniumis.fcposedbysJut- 
« formed of the liquid crystal LC the privation film terin on ^ , owef to mt ^ ^trate SUM. 
PSV1 and the alignment films ORI1 and ORI2. Letters 30 ^ first fflln g f h tWtched selectively by 

VIcdes,gnate a m,d pom potential. photoUthography using a cerium (II) ammonium nitrate 

The aforementioned latching capacity element Cadd ^o,, ^ m ctchin KtalSm ^ J tQ form a te ter . 
functions to reduce the influences of the gate potential ^ GTM md a drain terminal DXM miJ „ £* e 
variation delta Vg upon the center potential (e.g.. the time, to form an anodic oxide bus line AOB for connect- 
pwel electrode potential) Vic when the TFT switches, 35 in g ^ gate terminal GTM and an anodic oxide pad 
as expressed by the following formula: AO p connected to the anodic oxide bus line AOB as 

MJ ■ M „„ „ . ■ , „ shown in FIG. 14. After the resist is removed by a 

"*Ua" ^{C^+C^C^X-ttfc," so , ution S502 (trade 02asher k eBfe » B 3 

for one minute. Next, a 2,600 angstroms-thick second 
wherein "delta" Vic designates the variation of the 40 COndu . , * or film igi made of aluminum-palladium, alumi- 
central potential due to "delta" Vg. num-sihcon, aluminum-sihcon-titanium, alumjnum-sili- 

This variation "delta" Vic causes the DC component con ?°PP er ; « deposited by sputtering. This second 
to be added to the liquid crystal and can be reduced the «» ductor ^ & ,s ««» sdectwely by photoli- 
more for the higher latching capacitor Cadd. At ^Pf 8 ^ » ™«d "ad I of phosphoric acid, mtnc 

Moreover, the latching capacitor Cadd functions to 45 ^' d J nd acet "r ««d as an etclung solution so « to form 
elongate the discharge time and stores the video infer- ?' S ^T*Tt ^ e °\ 

mation for a long tinTe after the TFT is turned off. The ^"S^lm.T r f * W"* 
DC component to be applied to the liquid crystal LC Z^ ^. h ?\. ""t SF6 u ffi 1 tro " 
can improve the lifetime of the liquid crystal LC, if ^ * dry C fT^ VP™*** «m«>ve residues 

~r ""J"""* "~ „ j ,, • v H 50 such as silicon, and then the resist is removed. Next, a 

reduced, to reduce the sc-cal ed "pnntuig" by which photoresist RST for ^odic oxidation is disposed The 
4e preceding unage Bleft at the tune of swttchmg the ^ on of ^ i owcr ^ ^bs^uBi. 

hqmd crystal display frame wmch is to be anodically oxidizfd. is dipped into ^ 

Since the gate electrode GT is enlarged to such an ajMm ^^^^ b ' ^frfr* . pH of 

extent as to cover the i-type semiconductor layer AS 55 8 3% add £ H 7 b 

completely, as has been described hereinbefore, the Md ^ dauting ^ to 1:9 by „, et £ ylene ^ 

overlapped area with the source/dram electrodes SD1 «,! ^0,,. An ^odic oxidation voltage is applied to 
and SD2 is increased to cause an adverse effect that the the anodic oxide pad AOP to anodically oxidize the 
parasitic capacity Cgs is increased to make the center second conductor film g2 and in this way, the anodic 
potential Vic liable to be influenced by the gate (scan- (6 oxide film AOF is formed on the scanning signal line 
ning) signal Vg. However, this demerit can be elimt GL, the dummy line DQL and the gate electrode GT 
nated by providing the latching capacitor Cadd. Next, an ammonia gas, a silane gas and a nitrogen gas 

The latching capacity of the aforementioned latching are introduced into a plasma CVD apparatus to deposite 
capacity element Cadd is set from the pixel writing 8 3,500 angstroms-thick silicon nitride film, and the 
characteristics to a level four to eight times as large as 65 silane gas and a hydrogen gas are introduced into the 
that of the liquid crystal capacity Cpix (4Cpix<Cad- plasma CVD apparatus so as to deposite a 2,100 ang- 
d<8Cpix) and eight to thirty two times as large as that stroms-thick i-type amorphous silicon film. Then, hy- 
of the capacity Cgs (8Cgs<Cadd<32Cgs). drogen and phosphine are introduced into the plasma 
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CVD apparatus to deposite a 300 angstroms-thick N(+) 
type amorphous silicon film. The N(+) type amor- 
phous silicon film and the i-type amorphous silicon film 
are selectively etched by photolithography using SFe 
and CCU as a dry etching gas so as to form an i-type 
semiconductor layer AS. After the resist is removed, 
the silicon nitride film is selectively etched by photo- 
etching using SFe as a dry etching gas to form an insu- 
lating film GI. After the resist is removed, a 600 ang- 
stroms thick first conductor film dl made of chromium 
is disposed by sputtering. This first conductor film dl is 
selectively etched by photolithography so as to form 
the video signal line DL, the dummy line DDL, the 
source electrode SD1 and the first layer of the drain 
electrode SD2. Before the resist is removed, the N(+) is 
selectively etched to form an N(+) type semiconductor 
layer dO. Next, the second conductor film 62 and third 
conductor film d3 are formed and selectively etched so 
as to form the video signal line DL, the dummy line 
DDL, the source electrode SD1, the drain electrode 20 
SD2, the gate terminal GTM, the uppermost layer of 
the drain terminal DTM and the transparent pixel elec- 
trode ITOl, which elements are shown in FIGS. 1, 2 
and 3. After this, a protective fdm PSV1 such as shown 
in FIG. 3 is formed to protect the above-noted ele- 25 
ments. 

FIG. 15 is a schematic view showing the four corners 
of a pixel portion of another active matrix type color 
liquid crystal display device according to the present 
invention. In this liquid crystal display device, the po- 30 
tential of the dummy terminal DGTM of the dummy 
line disposed outside the outermost scanning signal line 
GL is a ground potential and the dummy terminal 
DDTM of the dummy line DDL disposed outside the 
outermost video signal line DL is connected to a com- 35 
mon voltage Vcom. A dummy pixel having a dummy 
transparent pixel electrode DITO, a dummy thin film 
transistor DTFT, etc., is formed outside the pixel and 
the gate electrode of the dummy thin film transistor of 
the dummy pixel and its drain electrode are connected 40 
to the scanning signal line GL, the video signal line DL 
and the dummy lines DGL, DDL. The light blocking 
layer BM (applied with hatching in FIG. 15) masks the 
dummy pixel. 

In this way, since the potential of the dummy line 45 
DGL is the ground potential, the dummy thin film 
transistor DTFT is not turned OR Therefore, even 
when the video signal is applied tot he video signal line 
DL, no voltage is applied to the liquid crystal LC of the 
dummy transparent pixel electrode DITOl. Since the 50 
dummy line DDL is connected to the common voltage 
Ccom, no voltage is applied to the liquid crystal LC of 
the dummy transparent pixel electrode DITOl portion 
even when the scanning signal is applied to the scanning 
signal line GL and the dummy thin film transistor 55 
DTFT is turned ON. Since the light blocking film BM 
masks the dummy pixel, light of the dummy pixel, even 
when the dummy pixel is lit, if the video signal were 
applied to the dummy transparent pixel electrode 
DITOl, that light is blocked by the light blocking film 60 
BM. 

Though the present invention has been definitely 
described with the embodiment given above, the pres- 
ent invention is not limited thereto but can, of course, be 
changed or modified in various ways without departing 65 
from the scope thereof. 

For example, the embodiment given above illustrates 
the reverse stagger structure for forming the gate elec- 
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trode —►gate insulating film— ►semiconductor layer— ► 
source and drain electrodes, but the present invention is 
effective even in a stagger structure wherein the upper 
and lower relate is opposite or the sequence of fonna- 
5 tion is opposite. 

In the embodiment described above, one dummy line 
DGL, DDL is disposed but two or more dummy lines 
DGL, DDL may be disposed. In the embodiment de- 
scribed above, die case where the anodic oxide film 
10 AOF of aluminum is disposed on the scanning signal 
line has been explained. However, this invention can 
also be applied to the case where an anodic oxide film of 
tantalum, titanium, etc, is disposed on the scanning 
signal line. 

As described above, in the liquid crystal display de- 
vice according to the present invention, the formation 
condition of the outermost signal line and other signal 
lines and their etching condition become the same when 
these signal lines are formed. Accordingly, the outer- 
most signal line is not broken. 

When the signal line is the scanning signal line and 
the anodic oxide film is disposed on the scanning signal 
line, the electric field in the outermost signal scanning 
line does not become heterogeneous during anodic oxi- 
dation. Since dirt cannot easily adhere to the outermost 
scanning signal line during the formation of the photo- 
resist, the outermost scanning signal line is not broken. 
What is claimed is: 

1. A liquid crystal display device comprising: 
a first substrate and a second substrate; 
a liquid crystal layer formed between said first and 

second substrates; 
a plurality of thin-film transistors formed between 
said first substrate and said liquid crystal layer, 
each including a gate electrode, a semiconductor 
film, a gate insulating film formed between said 
semiconductor film and said gate electrode and a 
pair of source/drain electrodes formed apart from 
each other; 

a plurality of pixel electrodes each electrically con- 
nected with one of said pair of source/drain elec- 
trodes of an associated one of said transistors; 
a plurality of row conducting lines each electrically 
connected with gate electrodes of associated tran- 
sistors; 

a plurality of column conducting lines each electri- 
cally connected with the other of said pair of sour- 
ce/drain electrodes of associated transistors; and 
a dummy line disposed outside of an outermost one of 
said column conducting lines. . 

2. A liquid crystal display device according to claim 

1, wherein another dummy line is disposed outside of an 
outermost one of said row conducting lines, and an 
anodic oxide film is disposed on said outermost one of 
said row conducting lines. 

3. A liquid crystal display device according to claim 

2, wherein said other dummy line is electrically coupled 
to ground potential. 

4. A liquid crystal display device according to claim 
1, wherein a plurality of dummy pixels are disposed 
outside of an outermost pixel, and said dummy pixels 
are masked by a light blocking film. 

5. A liquid crystal display device according to claim 
1, wherein said semiconductor film is an amorphous 
silicon. 

6. A liquid crystal display device according to claim 
1, wherein said gate electrode includes aluminum. 
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7. A liquid crystal display device according to claim 
1, wherein said dummy line is electrically coupled to 
common voltage. 

8. A liquid crystal display device comprising: 

a first substrate and a second substrate; 3 
a liquid crystal layer formed between said first and 

second substrates; 
a plurality of thin-film transistors formed between 
said first substrate and said liquid crystal layer, 
each including a gate electrode, a semiconductor 10 
film, a gate insulating film formed between said 
semiconductor film and said gate electrode and a 
pair of source/drain electrodes formed apart from 
each other; 

a plurality of pixel electrodes each electrically con- 
nected with one of said pair of source/drain elec- 
trodes of one of said transistors; 

a plurality of row conducting lines each electrically 
connected with gate electrodes of associated tran- 
sistors; 

a plurality of column conducting lines each electri- 
cally connected with the other of said pair of sour- 
ce/drain electrodes of associated transistors; 

dummy row conducting lines disposed outside of „ 
outermost ones of said row conducting lines; and 

dummy column conducting lines disposed outside of 
outermost ones of said column conducting lines. 

9. A liquid crystal display device according to claim 

8, wherein said row conducting lines are covered by 30 
anodic oxide film. 

10. A liquid crystal display device according to claim 
8, wherein said semiconductor film is an amorphous 
silicon. 

11. A liquid crystal display device according to claim 35 
8, wherein said gate electrode includes aluminum. 

12. A liquid crystal display device according to claim 
8, wherein a plurality of dummy pixels are disposed 
outside of a outermost pixel, and said dummy pixels are 
masked by a light blocking film. 

13. A liquid crystal display device according to claim 
8, wherein said dummy row conducting lines are elec- 
trically coupled to ground potential. 

14. A liquid crystal display device according to claim 
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15. A liquid crystal display device comprising: 
a first substrate and a second substrate; 

a liquid crystal layer formed between said first and 
second substrates; 

a plurality of thin-film transistors formed between 
said first substrate and said liquid crystal layer, 
each including a gate electrode, a semiconductor 
film, a gate insulating film formed between said 
semiconductor film and said gate electrode and a 
pair of source/drain electrodes formed apart from 
each other; 

a plurality of pixel electrodes each electrically con- 
nected with one of said pair of source/drain elec- 
trodes of one of said transistors; 

a plurality of row conducting lines each electrically 
connected with gate electrodes of associated tran- 
sistors; 

a plurality of column conducting lines each electri- 
cally connected with the other of said pair of sour- 
ce/drain electrodes of associated transistors; 

a plurality of dummy pixels being disposed outside of 
outermost pixels, and said dummy pixels are 
masked by a light blocking film. 

16. A liquid crystal display device according to claim 
15, wherein said row conducting lines are covered by 
anodic oxide film. 

17. A liquid crystal display device according to claim 
15, wherein said semiconductor film is a amorphous 
silicon. 

18. A liquid crystal display device according to claim 
15, wherein said gate electrode includes aluminum. 

19. A liquid crystal display device according to claim 
15, wherein said dummy pixels include dummy row 
conducting lines disposed each outside of outermost 
row conducting lines. 

20. A liquid crystal display device according to claim 
19, wherein said dummy row conducting lines are elec- 
trically coupled to ground potential. 

21. A liquid crystal display device according to claim 
15, wherein said dummy pixels include dummy column 
conducting lines disposed each outside of outermost 
column conducting lines. 

22. A liquid crystal display device according to claim 
21, wherein said dummy column conducting lines are 
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8, wherein said dummy column conducting lines are 45 electrically coupled to common voltage, 
electrically coupled to common voltage. ***** 
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